**Specifications table**TableSubject areaBiochemistry, Spectroscopy, Pharmaceutical ScienceMore specific subject areaFree fatty acid quantification, fluorescenceType of dataFiguresHow data was acquiredSpectrofluorometerData formatAnalyzedExperimental factorsSamples equilibrated at 20 °CExperimental featuresADIFAB fluorescence spectra in buffer phosphate at different pH and oleic acid concentrations were acquired and analyzed.Data source locationParma, ItalyData accessibilityAll data are with this articleRelated research article"Phospholipid components of the synthetic pulmonary surfactant CHF5633 probed by fluorescence spectroscopy"Serena Faggiano, Luca Ronda, Samanta Raboni, Franco Sartor, Valeria Cavatorta, Elisa Sgarbi, Grazia Caivano, Marisa Pertile, Andrea Mozzarelli. International Journal of Pharmaceutics [@bib1]

**Value of the data**•ADIFAB is a fluorescent probe that can be used for free fatty acid quantification in a standard buffer at pH 7.4.•ADIFAB fluorescence spectrum depends on pH, limiting probe applications.•The data can be used to show how dependence of free fatty acids affinity for ADIFAB upon pH affects their quantification.•An algorithm allows correcting pH effect on ADIFAB spectra and on the affinity for free fatty acids.•This method enables the direct use of ADIFAB in media at different pH, allowing the determination of free fatty acids concentrations in liposomal preparations without prior dilution.

1. Data {#s0005}
=======

1.1. Fluorescence spectra of ADIFAB at different pH and correction of the effect of pH {#s0010}
--------------------------------------------------------------------------------------

We recorded fluorescence spectra of ADIFAB [@bib2] in 50 mM Na phosphate, 140 mM NaCl, prepared at pH between 6.2 and 7.6 by mixing NaH~2~PO~4~ and Na~2~HPO~4~ solutions ([Fig. 1](#f0005){ref-type="fig"}, a). Acquired spectra were normalized from 0 to 1.Fig. 1a) Normalized spectra of the fluorescence of ADIFAB in measuring buffer at different pH: 6.2 (black line), 6.4 (red), 6.6 (green), 7.0 (yellow), 7.2 (blue), 7.4 (purple), 7.6 (cyan). All spectra were acquired at 20 °C. b) Difference spectra obtained by subtraction of the spectrum at reference pH (7.4, pH of the standard measuring buffer for ADIFAB). Color code as in a).Fig. 1

Difference spectra were obtained by subtracting the normalized spectrum at the reference pH (7.4) to all other spectra ([Fig. 1](#f0005){ref-type="fig"}, b). Then, by using MATLAB, a Singular Value Decomposition (SVD) matrix factorization was carried out on the difference spectra dataset [@bib3], [@bib4], [@bib5]. In SVD analysis, the difference spectra data matrix A (*m* × *n*), where *m* is the number of wavelengths and *n* is the number of collected spectra, is resolved into a product of three matrices, named U, S, and V^T^:$$A = U X S X V^{T}$$

The U matrix consists of *n* orthonormal eigenvectors which are the spectral components, S is a square diagonal matrix with non-negative values on the diagonal, called singular values, and V^T^ is a matrix containing eigenvalues, in which rows are also orthonormal, which correspond to the relative weight of each spectral component. The first singular value S1 accounts for 82% of the total of the singular values. The product U1 X S1 ([Fig. 2](#f0010){ref-type="fig"}, a) resulted to have the same spectral shape of difference spectra ([Fig. 1](#f0005){ref-type="fig"}, b).Fig. 2a) First spectral component (U1) multiplied by S1 from SVD analysis. b) pH dependence of V1 (closed circles) fitted to Eq. [(2)](#eq0010){ref-type="disp-formula"} (solid line).Fig. 2

The dependence of the first V column on pH ([Fig. 2](#f0010){ref-type="fig"}, b) was fitted to the sigmoidal equation:$${V1} = {V1}_{0}{ +}\frac{\mathit{A}}{\left( {{1 +}\mathit{e}^{- \frac{{{pH} -}{pH}_{0}}{\mathit{b}}}} \right)}$$

The fitting gave the following parameters: *A* = 1.91 ± 1.36, *b* = -0.59 ± 0.30, pH~0~ = 7.62 ± 0.65, V1~0~ = -1.15 ± 1.22. These parameters were used to determine the V1 at the pH of the media. V1 was then multiplied by the vector U1 and the first singular value S1. The resulting spectrum is the correction curve to be subtracted to the experimental spectra in order to eliminate the effect of pH dependence.

1.2. Fluorescence spectra of ADIFAB in the presence of 0.2 μM oleic acid and extrapolation of corrected spectra {#s0015}
---------------------------------------------------------------------------------------------------------------

We acquired fluorescence spectra of ADIFAB at different pH in the presence of 0.2 μM oleic acid (OA) in a buffer containing 50 mM Na phosphate, 140 mM NaCl. ([Fig. 3](#f0015){ref-type="fig"}, a). The spectrum at each pH in the absence of OA was subtracted to the spectrum with 0.2 μM OA. Then, the spectrum without OA at pH 7.4 was summed. This procedure permitted to obtain a set of spectra in which the contribution of the change in fluorescence purely due to pH change was eliminated ([Fig. 3](#f0015){ref-type="fig"}, b).Fig. 3a) Normalized spectra of the fluorescence of ADIFAB in measuring buffer at different pH the presence of 0.2 μM OA: 6.2 (black line), 6.4 (red), 6.6 (green), 7.0 (yellow), 7.2 (blue), 7.4 (purple), 7.6 (cyan). b) Normalized spectra of the fluorescence of ADIFAB in measuring buffer upon pH effect correction based on SVD analysis, same color code as in a).Fig. 3

The *R* value (E505/E432, corresponding to the ratio of the fluorescence emission at 505 nm and at 432 nm upon excitation at 386 nm), necessary to measure the concentration of FFA according to ADIFAB protocol [@bib2], was extrapolated at each experimental pH ([Fig. 4](#f0020){ref-type="fig"}, a) and fitted to a linear equation:$$\mathit{R} = {\mathit{y}0} + {\mathit{a}\cdot{pH}}$$Fig. 4a) *R* (E505/E432 nm fluorescence emission ratio) dependence upon pH (closed circles) fitted to a linear equation (solid line). b) pH dependence of the *K*~d~ of ADIFAB for OA.Fig. 4

Fitting gave the following parameters: *y*0 = 2.02 ± 0.08 and *a* = -0.21 ± 0.01.

The correlation between *R* and *K*~d~ (Eq. [(7)](#eq0035){ref-type="disp-formula"}) was derived from Eqs. [(4)](#eq0020){ref-type="disp-formula"}, [(5)](#eq0025){ref-type="disp-formula"}, [(6)](#eq0030){ref-type="disp-formula"} (FFA Sciences protocol), in which *R*~max~ (ratio of the fluorescence intensity at 505 to 432 nm when ADIFAB is saturated with FFA) was set to 9.9, and *R*~0~ (ratio of the fluorescence intensity at 505 to 432 nm in the absence of FFA) was set to 0.2. Concentrations were expressed in micromolar units:$$\left\lbrack {FFA}_{unbound} \right\rbrack = \mathit{K}_{d} \cdot 19.5 \cdot {}\frac{\left( {\mathit{R} - \mathit{R}_{0}} \right)}{(\mathit{R}_{\max} - \mathit{R})}$$$$\left\lbrack {ADIFAB}_{bound} \right\rbrack = {}\frac{\left\lbrack {ADIFAB}_{total} \right\rbrack \cdot 19.5 \cdot ({\mathit{R} -}\mathit{R}_{0})}{\mathit{R}_{\max} - \mathit{R}{+ 19.5} \cdot \left( {\mathit{R} - \mathit{R}_{0}} \right)}$$$$\left\lbrack {FFA}_{total} \right\rbrack = \left\lbrack {FFA}_{unbound} \right\rbrack + \left\lbrack {ADIFAB}_{bound} \right\rbrack$$$$\mathit{K}_{d} = \frac{\left( {\left\lbrack {FFA}_{total} \right\rbrack - \frac{\left\lbrack {ADIFAB}_{total} \right\rbrack{\  \cdot \ 19.5\  \cdot \ (}{\mathit{R} -}\mathit{R}_{0})}{\mathit{R}_{\max} - \mathit{R}{+ 19.5\  \cdot \ }\left( {\mathit{R} - \mathit{R}_{0}} \right)}} \right){\ \mathit{\cdot}\ }(\mathit{R}_{\max} - \mathit{R})}{19.5{\ \mathit{\cdot}\ }({\mathit{R} -}\mathit{R}_{0})}$$

Putting together Eqs. [(3)](#eq0015){ref-type="disp-formula"}, [(7)](#eq0035){ref-type="disp-formula"}, we obtained:$$K_{d} = \frac{\left( {\left\lbrack {FFA}_{t{otal}} \right\rbrack\  - \ \frac{\left. \left\lbrack {ADIFAB}_{total} \right\rbrack{\  \cdot 19.5\  \cdot \ (}y_{0} + a\  \cdot \ {pH} - R_{0} \right)}{R_{\max} + 18.5\  \cdot \ y0 + 18.5\  \cdot \ a\  \cdot \ {pH} - 19.5 \cdot R_{0}}} \right)\cdot\left( R_{\max} - y_{0}{- a \cdot {pH}} \right)}{19.5\ \cdot\ \left( y_{0} + a \cdot {pH} - R_{0} \right)}$$where FFA~total~ = 0.2 μM, ADIFAB~total~ = 0.2 μM, *R*~0~ = 0.2, *R*~max~ = 9.9, *y*~0~ = 2.02 and *a* = -0.21. We therefore extrapolated the *K*~d~ dependence on pH, as reported in [Fig. 4](#f0020){ref-type="fig"}, b.

The value of *K*~d~ can be then used together with the *R* value of the spectra corrected for pH effect to obtain FFA concentration applying Eqs. [(4)](#eq0020){ref-type="disp-formula"}, [(5)](#eq0025){ref-type="disp-formula"}, [(6)](#eq0030){ref-type="disp-formula"}.

2. Experimental design, materials and methods {#s0020}
=============================================

2.1. Materials {#s0025}
--------------

ADIFAB was purchased from FFA Sciences (San Diego, CA). Buffers were purchased from Sigma Aldrich (St. Louis, MO, USA).

2.2. Spectra acquisition {#s0030}
------------------------

The fluorescence spectra of ADIFAB were acquired with a FluoroMax-3 fluorometer (HORIBA Jobin Yvon, Longjumeau Cedex, France) using a quartz cuvette of 0.5 × 0.5 mm. ADIFAB concentration was 0.2 μM. All measurements were performed at 20 °C. ADIFAB was excited at 386 nm and fluorescence emission spectra were recorded in the range 400--600 nm. A spectrum of the buffer was subtracted to ADIFAB spectra as a reference. OA was added from a 50 μM stock.

2.3. Data analysis {#s0035}
------------------

The SVD analysis, spectral subtraction and data fitting were performed using MATLAB. Graphical representations were carried out using the software Sigmaplot.
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